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Train Crowdedness Level (TCL)

0 = empty train 1 = some seats taken 2 = all seats taken

3 = all seats and some 
standing room taken

4 = all seats and most 
standing room taken

5 = all seats and 
standing room taken
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Train Observation

*note: Loughton and Leytonstone are caused by delays in the line, not passenger behavior
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PCL vs Platform Entrance/Exit

Front F-Mid B-Mid Back

4.1 3.2 1.9 1.1 
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Passenger Information Display

1 Epping 1 min  6 min
2 Woodford via Hainault 4 min  10 min
3 Epping 6 min 14 min

Central Line Eastbound         10:07



Passenger Information Display

1 Epping 1 min  ००००
2 Woodford via Hainault 4 min   ०००
3 Epping 6 min  ००

Central Line Eastbound         10:07



Additional Signs

ALL TRAINS GO TO STRATFORD



Platform Floor Lines



Way Out Indicators



No Standing Zone Lines



Platform Attendants



Handle Placement



Handle Placement



Single Direction Doors



New Rolling Stock



Recommendations

Testing 
Solutions

Tourist 
Information

Technical 
Aspects

Central Line Improvements



Recommendations

Station Layouts 

Leytonstone Mile End &
Stratford

Bank & 
Monument



Recommendations

Future IQP Projects

Transport 
for London



21 June 2016

Reducing Dwell Time: 
London Underground Central Line

JAKE KELLEY  ❖  DANNY KO
LAURIE MAZZA  ❖  SAMANTHA ROBINSON

Questions?



References (Pictures)

Introduction
http://www.clipartpanda.com/clipart_images/class-north-america-48346252
http://www.tubeprune.com/tube-surface-comp-reduced3.jpg 
https://www.petersons.com/college-search/worcester-polytechnic-institute-000_10000337.aspx 
Background 
http://www.dailymail.co.uk/news/article-2552044/Londoners-face-tube-strike-chaos-underground-worker-pictured-
sleeping-desk.html 
http://www.wearethepractitioners.com/library/the-practitioner/2014/07/01/urbanization 
http://cityroom.blogs.nytimes.com/2011/10/03/soon-l-will-mean-less-crowded-subway-officials-say/ 
http://www.thetraininvain.com/2014_10_01_archive.html 
http://inventorspot.com/articles/six_startling_scenes_overcrowded_6802 
https://tfl.gov.uk/cdn/static/cms/images/tube-map.gif 
https://en.wikipedia.org/wiki/Central_line_(London_Underground)#/media/File:Central_line_%26_London_map.svg
http://www.telegraph.co.uk/finance/property/buying-selling-moving/11780834/Revealed-the-most-in-demand-Tube-stop-
for-house-buyers-isnt-even-in-London.html 
Methodology
http://www.toledoblade.com/image/2011/12/26/800x_b1_cCM_z/APTOPIX-Britain-Tube-Strike.jpg
https://www.ianvisits.co.uk/blog/2015/07/12/3d-maps-of-every-underground-station-hijklm/ 
http://www.london-tube-map.info/central-line/ 
http://www.londonbusblinds.com/prodimages/ENAMEL22%20CCTV%20Cameras,%20Switchroom,%20No%20Access.
jpg
https://www.flickr.com/photos/98587546@N00/15562702668 
http://www.mirror.co.uk/news/uk-news/chancery-lane-smoking-bag-sparks-3722795 

http://www.clipartpanda.com/clipart_images/class-north-america-48346252
http://www.clipartpanda.com/clipart_images/class-north-america-48346252
http://www.tubeprune.com/tube-surface-comp-reduced3.jpg
http://www.tubeprune.com/tube-surface-comp-reduced3.jpg
http://www.tubeprune.com/tube-surface-comp-reduced3.jpg
https://www.petersons.com/college-search/worcester-polytechnic-institute-000_10000337.aspx
https://www.petersons.com/college-search/worcester-polytechnic-institute-000_10000337.aspx
https://www.petersons.com/college-search/worcester-polytechnic-institute-000_10000337.aspx
http://www.dailymail.co.uk/news/article-2552044/Londoners-face-tube-strike-chaos-underground-worker-pictured-sleeping-desk.html
http://www.dailymail.co.uk/news/article-2552044/Londoners-face-tube-strike-chaos-underground-worker-pictured-sleeping-desk.html
http://www.dailymail.co.uk/news/article-2552044/Londoners-face-tube-strike-chaos-underground-worker-pictured-sleeping-desk.html
http://www.dailymail.co.uk/news/article-2552044/Londoners-face-tube-strike-chaos-underground-worker-pictured-sleeping-desk.html
http://www.wearethepractitioners.com/library/the-practitioner/2014/07/01/urbanization
http://www.wearethepractitioners.com/library/the-practitioner/2014/07/01/urbanization
http://www.wearethepractitioners.com/library/the-practitioner/2014/07/01/urbanization
http://cityroom.blogs.nytimes.com/2011/10/03/soon-l-will-mean-less-crowded-subway-officials-say/
http://cityroom.blogs.nytimes.com/2011/10/03/soon-l-will-mean-less-crowded-subway-officials-say/
http://cityroom.blogs.nytimes.com/2011/10/03/soon-l-will-mean-less-crowded-subway-officials-say/
http://www.thetraininvain.com/2014_10_01_archive.html
http://www.thetraininvain.com/2014_10_01_archive.html
http://www.thetraininvain.com/2014_10_01_archive.html
http://inventorspot.com/articles/six_startling_scenes_overcrowded_6802
http://inventorspot.com/articles/six_startling_scenes_overcrowded_6802
http://inventorspot.com/articles/six_startling_scenes_overcrowded_6802
https://tfl.gov.uk/cdn/static/cms/images/tube-map.gif
https://tfl.gov.uk/cdn/static/cms/images/tube-map.gif
https://tfl.gov.uk/cdn/static/cms/images/tube-map.gif
https://en.wikipedia.org/wiki/Central_line_(London_Underground)#/media/File:Central_line_%26_London_map.svg
https://en.wikipedia.org/wiki/Central_line_(London_Underground)#/media/File:Central_line_%26_London_map.svg
http://www.telegraph.co.uk/finance/property/buying-selling-moving/11780834/Revealed-the-most-in-demand-Tube-stop-for-house-buyers-isnt-even-in-London.html
http://www.telegraph.co.uk/finance/property/buying-selling-moving/11780834/Revealed-the-most-in-demand-Tube-stop-for-house-buyers-isnt-even-in-London.html
http://www.telegraph.co.uk/finance/property/buying-selling-moving/11780834/Revealed-the-most-in-demand-Tube-stop-for-house-buyers-isnt-even-in-London.html
http://www.telegraph.co.uk/finance/property/buying-selling-moving/11780834/Revealed-the-most-in-demand-Tube-stop-for-house-buyers-isnt-even-in-London.html
http://www.toledoblade.com/image/2011/12/26/800x_b1_cCM_z/APTOPIX-Britain-Tube-Strike.jpg
http://www.toledoblade.com/image/2011/12/26/800x_b1_cCM_z/APTOPIX-Britain-Tube-Strike.jpg
https://www.ianvisits.co.uk/blog/2015/07/12/3d-maps-of-every-underground-station-hijklm/
https://www.ianvisits.co.uk/blog/2015/07/12/3d-maps-of-every-underground-station-hijklm/
https://www.ianvisits.co.uk/blog/2015/07/12/3d-maps-of-every-underground-station-hijklm/
http://www.london-tube-map.info/central-line/
http://www.london-tube-map.info/central-line/
http://www.london-tube-map.info/central-line/
http://www.londonbusblinds.com/prodimages/ENAMEL22%20CCTV%20Cameras,%20Switchroom,%20No%20Access.jpg
http://www.londonbusblinds.com/prodimages/ENAMEL22%20CCTV%20Cameras,%20Switchroom,%20No%20Access.jpg
http://www.londonbusblinds.com/prodimages/ENAMEL22%20CCTV%20Cameras,%20Switchroom,%20No%20Access.jpg
https://www.flickr.com/photos/98587546@N00/15562702668
https://www.flickr.com/photos/98587546@N00/15562702668
http://www.mirror.co.uk/news/uk-news/chancery-lane-smoking-bag-sparks-3722795
http://www.mirror.co.uk/news/uk-news/chancery-lane-smoking-bag-sparks-3722795
http://www.mirror.co.uk/news/uk-news/chancery-lane-smoking-bag-sparks-3722795


References (Pictures)

http://metro.co.uk/2015/11/25/the-decades-old-etiquette-of-keeping-right-on-tube-station-escalators-could-soon-be-over-
5525856/ 
http://news.bbc.co.uk/local/london/hi/people_and_places/newsid_8744000/8744620.stm 
Data & Analysis
http://www.telegraph.co.uk/news/uknews/road-and-rail-transport/11782636/How-much-do-tube-drivers-get-paid-and-
why-are-they-striking-now.html 
http://www.clker.com/clipart-notebook-paper.html 
Conclusion
http://www.cityam.com/234319/tfl-tube-strike-february-2016-rmt-calls-off-maintenance-workers-strike-on-friday
http://www.alibaba.com/product-detail/ZTZY9030-folding-seat-tour-bus-seats_581744453.html 
https://www.theguardian.com/uk-news/2015/dec/25/london-underground-staff-use-fake-names-id-badges-security 
http://www.streetlightonline.co.uk/Tube/centralgallery1.htm 
http://www.railwaygazette.com/news/urban/single-view/view/new-tube-for-london-invitations-to-tender-issued.html 
http://www.telegraph.co.uk/news/2016/04/18/what-really-happened-when-tfl-forced-commuters-to-stand-not-walk/
http://www.londonreconnections.com/2015/blue-monday-why-the-victoria-line-to-walthamstow-is-closed/ 
http://www.cambridgeincolour.com/forums/thread22505.htm 
https://www.yelp.co.uk/biz/leytonstone-london-underground-station-london 
http://www.dailymail.co.uk/news/article-2553900/Passengers-trapped-platform.html 
http://london-underground.blogspot.co.uk/2012_03_01_london-underground_archive.html 
http://www.indianlink.com.au/would-modes-of-transport-kindly-behave-themselves/ 
https://sheilapontis.wordpress.com/2013/01/07/mind-the-gap/ 
http://group.canarywharf.com/media/press-releases/major-breakthrough-for-crossrail-as-tunnelling-machine-enters-
canary-wharf-station-5/ 

http://metro.co.uk/2015/11/25/the-decades-old-etiquette-of-keeping-right-on-tube-station-escalators-could-soon-be-over-5525856/
http://metro.co.uk/2015/11/25/the-decades-old-etiquette-of-keeping-right-on-tube-station-escalators-could-soon-be-over-5525856/
http://metro.co.uk/2015/11/25/the-decades-old-etiquette-of-keeping-right-on-tube-station-escalators-could-soon-be-over-5525856/
http://metro.co.uk/2015/11/25/the-decades-old-etiquette-of-keeping-right-on-tube-station-escalators-could-soon-be-over-5525856/
http://news.bbc.co.uk/local/london/hi/people_and_places/newsid_8744000/8744620.stm
http://news.bbc.co.uk/local/london/hi/people_and_places/newsid_8744000/8744620.stm
http://news.bbc.co.uk/local/london/hi/people_and_places/newsid_8744000/8744620.stm
http://www.telegraph.co.uk/news/uknews/road-and-rail-transport/11782636/How-much-do-tube-drivers-get-paid-and-why-are-they-striking-now.html
http://www.telegraph.co.uk/news/uknews/road-and-rail-transport/11782636/How-much-do-tube-drivers-get-paid-and-why-are-they-striking-now.html
http://www.telegraph.co.uk/news/uknews/road-and-rail-transport/11782636/How-much-do-tube-drivers-get-paid-and-why-are-they-striking-now.html
http://www.clker.com/clipart-notebook-paper.html
http://www.clker.com/clipart-notebook-paper.html
http://www.cityam.com/234319/tfl-tube-strike-february-2016-rmt-calls-off-maintenance-workers-strike-on-friday
http://www.cityam.com/234319/tfl-tube-strike-february-2016-rmt-calls-off-maintenance-workers-strike-on-friday
http://www.alibaba.com/product-detail/ZTZY9030-folding-seat-tour-bus-seats_581744453.html
http://www.alibaba.com/product-detail/ZTZY9030-folding-seat-tour-bus-seats_581744453.html
http://www.alibaba.com/product-detail/ZTZY9030-folding-seat-tour-bus-seats_581744453.html
https://www.theguardian.com/uk-news/2015/dec/25/london-underground-staff-use-fake-names-id-badges-security
https://www.theguardian.com/uk-news/2015/dec/25/london-underground-staff-use-fake-names-id-badges-security
https://www.theguardian.com/uk-news/2015/dec/25/london-underground-staff-use-fake-names-id-badges-security
https://www.theguardian.com/uk-news/2015/dec/25/london-underground-staff-use-fake-names-id-badges-security
http://www.streetlightonline.co.uk/Tube/centralgallery1.htm
http://www.streetlightonline.co.uk/Tube/centralgallery1.htm
http://www.streetlightonline.co.uk/Tube/centralgallery1.htm
http://www.railwaygazette.com/news/urban/single-view/view/new-tube-for-london-invitations-to-tender-issued.html
http://www.railwaygazette.com/news/urban/single-view/view/new-tube-for-london-invitations-to-tender-issued.html
http://www.railwaygazette.com/news/urban/single-view/view/new-tube-for-london-invitations-to-tender-issued.html
http://www.telegraph.co.uk/news/2016/04/18/what-really-happened-when-tfl-forced-commuters-to-stand-not-walk/
http://www.telegraph.co.uk/news/2016/04/18/what-really-happened-when-tfl-forced-commuters-to-stand-not-walk/
http://www.londonreconnections.com/2015/blue-monday-why-the-victoria-line-to-walthamstow-is-closed/
http://www.londonreconnections.com/2015/blue-monday-why-the-victoria-line-to-walthamstow-is-closed/
http://www.londonreconnections.com/2015/blue-monday-why-the-victoria-line-to-walthamstow-is-closed/
http://www.cambridgeincolour.com/forums/thread22505.htm
http://www.cambridgeincolour.com/forums/thread22505.htm
http://www.cambridgeincolour.com/forums/thread22505.htm
https://www.yelp.co.uk/biz/leytonstone-london-underground-station-london
https://www.yelp.co.uk/biz/leytonstone-london-underground-station-london
https://www.yelp.co.uk/biz/leytonstone-london-underground-station-london
http://www.dailymail.co.uk/news/article-2553900/Passengers-trapped-platform.html
http://www.dailymail.co.uk/news/article-2553900/Passengers-trapped-platform.html
http://www.dailymail.co.uk/news/article-2553900/Passengers-trapped-platform.html
http://london-underground.blogspot.co.uk/2012_03_01_london-underground_archive.html
http://london-underground.blogspot.co.uk/2012_03_01_london-underground_archive.html
http://london-underground.blogspot.co.uk/2012_03_01_london-underground_archive.html
http://www.indianlink.com.au/would-modes-of-transport-kindly-behave-themselves/
http://www.indianlink.com.au/would-modes-of-transport-kindly-behave-themselves/
https://sheilapontis.wordpress.com/2013/01/07/mind-the-gap/
https://sheilapontis.wordpress.com/2013/01/07/mind-the-gap/
http://group.canarywharf.com/media/press-releases/major-breakthrough-for-crossrail-as-tunnelling-machine-enters-canary-wharf-station-5/
http://group.canarywharf.com/media/press-releases/major-breakthrough-for-crossrail-as-tunnelling-machine-enters-canary-wharf-station-5/
http://group.canarywharf.com/media/press-releases/major-breakthrough-for-crossrail-as-tunnelling-machine-enters-canary-wharf-station-5/


References

Bentley, G. and Ehrenberg, B. (2015, January 7). London Underground tube delays worst on central, Jubilee, 
Victoria Lines as overcrowding strains network. City A.M. Retrieved from: http://www.cityam.com/20
6622/london-underground-tube-delays-worst-central-jubilee-and-victoria-lines-overcrowding-strains 

Karekla, X. and Tyler, N. (2012, July). Reduced dwell times resulting from train–platform improvements: 
The costs and benefits of improving passenger accessibility to Metro trains. Transportation Planning 
and Technology, 35 (5), 525-543. doi: 10.1080/03081060.2012.693267 

MasterCard. (2016). Number of international overnight visitors in the most popular city destinations 
worldwide in 2015. In Statista - The Statistics Portal. Retrieved from http://www.statista.com/
statistics/310355/overnight-visitors-to-top-city-destinations-worldwide/.

Morton, Jill. (2010). Why Color Matters. Colorcom. Retrieved from: http://www.colorcom.com/research/
why-color-matters

Office for National Statistics (UK). (2012). Forecasted regional population of London (UK) from 2012 to
 2037 (in 1,000). Statista - The Statistics Portal. Retrieved from: http://www.statista.com/
statistics/379035/london-population-forecast/.

http://www.cityam.com/206622/london-underground-tube-delays-worst-central-jubilee-and-victoria-lines-overcrowding-strains
http://www.cityam.com/206622/london-underground-tube-delays-worst-central-jubilee-and-victoria-lines-overcrowding-strains
http://www.cityam.com/206622/london-underground-tube-delays-worst-central-jubilee-and-victoria-lines-overcrowding-strains
http://www.cityam.com/206622/london-underground-tube-delays-worst-central-jubilee-and-victoria-lines-overcrowding-strains
http://www.cityam.com/206622/london-underground-tube-delays-worst-central-jubilee-and-victoria-lines-overcrowding-strains
http://www.statista.com/statistics/310355/overnight-visitors-to-top-city-destinations-worldwide/
http://www.statista.com/statistics/310355/overnight-visitors-to-top-city-destinations-worldwide/
http://www.statista.com/statistics/310355/overnight-visitors-to-top-city-destinations-worldwide/
http://www.colorcom.com/
http://www.statista.com/statistics/379035/london-population-forecast/
http://www.statista.com/statistics/379035/london-population-forecast/
http://www.statista.com/statistics/379035/london-population-forecast/


References

Parry, R. (2008). Train Design Guide. Transport for London.  

Transport for London. (2014). Fit for the Future [Brochure]. London

Transport for London. (2016). Facts and Figures. Transport for London. Retrieved from: https://tfl.gov.uk/
corporate/about-tfl/what-we-do/london-underground/facts-and-figures 

Transport for London (2016). Underground services performance. Transport for London. Retrieved from: 
https://tfl.gov.uk/corporate/publications-and-reports/underground-services-performance 

Transport for London (2016). Tube.  Transport for London. Retrieved from: https://tfl.gov.uk/maps/track/tube

Wright, E. (2015). Scope of Works for Central Line Dwell Time Study. Email, 2 Dec. 2015. 

*Heartbeat database

 

https://tfl.gov.uk/corporate/about-tfl/what-we-do/london-underground/facts-and-figures
https://tfl.gov.uk/corporate/about-tfl/what-we-do/london-underground/facts-and-figures
https://tfl.gov.uk/corporate/about-tfl/what-we-do/london-underground/facts-and-figures
https://tfl.gov.uk/corporate/publications-and-reports/underground-services-performance
https://tfl.gov.uk/corporate/publications-and-reports/underground-services-performance
https://tfl.gov.uk/maps/track/tube
http://www.cnn.com/2015/03/29/travel/hong-kong-mtr-success-story/
http://www.cnn.com/2015/03/29/travel/hong-kong-mtr-success-story/
http://www.mta.info/news/2010/04/23/mta-capital-program-2010-2014

